Sensitizing gastric adenocarcinoma to chemotherapy by pharmacological manipulation of drug transporters.
Owing to intrinsic and acquired chemoresistance, the response of gastric adenocarcinoma (GAC) to chemotherapy is very poor. Here we have investigated the role of transportome in reducing the intracellular content of anticancer drugs and conferring multidrug resistance (MDR) phenotype. Tumors specimens and paired adjacent tissue were analyzed to determine the MDR signature by TaqMan Low-Density Arrays and single-gene qPCR. Strategies of sensitization were evaluated in vitro using the GAC-derived cell line AGS and in vivo using a subcutaneous xenograft model in immunodeficient nude mice. Several transporters involved in drug uptake and export, which are present in healthy stomach, were highly expressed in GAC. In contrast, the cancer-type OATP1B3 was almost exclusively expressed in tumor tissue. The transportome profile varied depending on tumor anatomical location, differentiation, and stage. Immunofluorescence analysis revealed high MRP1 and MRP4 expression at the plasma membrane of tumor cells as well as AGS cells in culture, in which MRP inhibition resulted in selective sensitization to cytotoxic MRP substrates, such as sorafenib, docetaxel, etoposide, and doxorubicin. In mice with subcutaneous tumors formed by AGS cells, sorafenib alone failed to prevent tumor growth. In contrast, this drug induced a marked inhibitory effect when it was co-administered with diclofenac. In conclusion, MRP1 and MRP4 play an important role in the lack of response of GAC to drugs that are transported by these export pumps. Moreover, agents, such as sorafenib, considered at present useless to treat GAC, may become active antitumor drugs when co-administered with non-toxic MRP inhibitors, such as diclofenac.